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Project Introduction

Future astrophysics missions require efficient, low-temperature cryocoolers to
cool advanced instruments or serve as the upper stage cooler for sub-Kelvin
refrigerators. Potential astrophysics missions include Lynx, the Origin Space
Telescope, and the Superconducting Gravity Gradiometer. Cooling loads for
these missions are up to 300 mW at temperatures of 4 to 10 K, with additional
loads at higher temperatures for other subsystems. Due to low jitter
requirements, a cryocooler with very low vibration is needed for many
missions. In addition, a multi-stage cooler, capable of providing refrigeration
at more than one temperature simultaneously, can provide the greatest
system efficiency with the lowest mass. Turbo-Brayton cryocoolers have space
heritage and are ideal for these missions due to negligible vibration emittance
and high efficiency at low temperatures. The primary limitation in
implementing Brayton cryocoolers at temperatures below 10 K has been the
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low-temperature cryocooler with negligible vibration. This type of cryocooler is

ideal as the upper-stage cryocooler or primary cooler for cooling advanced,

low-temperature space instruments. Potential NASA missions include the Lynx,

Origin Space Telescope, and the Superconducting Gravity Gradiometer.

The military market for the technology is for cooling hyperspectral imaging

systems on space-based observation, surveillance, and missile defense

systems. Commercial applications for this technology include cooling for

communication satellites; superconducting instruments, digital filters, and

magnets; low-temperature gas-separation systems; hypercomputers; and

Superconducting Quantum Interference Devices (SQUIDs).
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Primary U.S. Work Locations and Key Partners ..
Organizational

Responsibility
Responsible Mission
‘ Directorate:
Space Technology Mission
Directorate (STMD)
4 Lead Organization:
Creare LLC

Responsible Program:
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Project Management

Organizations Program Director:

Performing Work Role Type Location Jason L Kessler
Hanover Program Manager:
Lead !
Creare LLC o Industry  New Carlos Torrez
Organization .
Hampshire Principal Investigator:
. Mark Zagarola
@ Goddard Space Supporting NASA Greenbelt,
Flight Center(GSFC) Organization Center Maryland Co-Investigator:

Mark Zagarola

Primary U.S. Work Locations

Maryland New Hampshire

Project Transitions

° July 2018: Project Start

0 February 2019: Closed out

Closeout Documentation:
e Final Summary Chart(https://techport.nasa.gov/file/141071)
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Target Destination
Outside the Solar System
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